
TROUBLE DIAGNOSES -Ft
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Diagnostic Procedure 32(cont'd)
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TROUSLE OIAGNOSES rcr-t

Diagnoslic Procrdure 3:|
FUEL PUMP (Not Berniagnodtic iiem)
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TNOUBLE DIAGNOSES
Dlagnoslic Prccedue 3:) (Cor 'd)

,  <u iq_w-  d14.

EF & EC-303



TROUBLE DIAGNOSES c[l
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Diagnoslic Procedure 3:l (Contd)
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TROUBLE DIAGNOSES -6t
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Dlagnos c Procedur€ 33 (Conl'd)
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INOUBLE DIAGNOSES IGFI

AIF FEGULATOF (Nol €€lt{lagnoslic irern)
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TROUBLE DIAGNOSES fc[t
Diagnosric Prccedure 34 (Cont'd)
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TROUBLE DIAGNOSES

Diagnostic Proc€dur€ 35
A.A.C vALvE (Not *tubsn€tic iiem)
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TROUSLE DIAGNOSES TdFI
35 (Cont d)
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Diagnostic Procedure
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TROUBLE DIAGNOSES f6t
itagnostlc Prccedure 35 (cont'd)
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INOUBLE DIAGNOSES rdl
Diagnoslic Proc€durE 36

: AADnTOR FAN CONTROL (Not *rnhsn€dc lbm)
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TROUBLE DIAGNOSES -Ft
Dlagnoatlc Procedure 36 (Cont d)
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TROUBLE DIAGNOSES IGA I
Dlagnosllc Procedure 36 (Cofi d)
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TROUBLE DIAGNOSES -dt
Diagnoslic Procedure 36 (Cont'd)
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IROUBLE DIAGNOSES GAI

E
Dlagnoslic Procedure 36 (Conl'd)
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1NOUBLE DIAGNOSES IEAI
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Diagnoslic Prccedue 35 (Cont'd)
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INOUBLE DIAGNOSES GAI
Diogno6iic Procldure 36 (Coni'd)
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TROUSLE DI,AGNOSES

Diagnostic Procedurc 37
POWEF STEERING OIL PBESSURE SwTCh (Not serniasnGti. item)
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TROUSLE OIAGNOSES @
(Cont'd)
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TROUBLE DIAGNOSEIi
Diagnoctic Procedure 37 (Cor 'd)
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TROUBLE DIAGNOSES GAI

Diagnoslic Ptbcedure 38
NEUTRAL SwlTcH (Not *r{iagno8tic ltem)
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TROUBLE DIAGNOSES GAI

Diagnostic Procedure 38 (Cont'd)
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TROUBE D|AGNOSES TdFI
DiagnGtic Proc€dur€ 3a (Contd)
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TROUBLE DIAGNOSES

lt
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Electrical Components Inspecton
EC.U. INPUI/QUTPUI SIGNAL INSPECNON
1. E.c.U. is l@ated behind the qLova bor Forrhl6 in6p€.tion.

€move lhe g ove box.

2. Fenove E C lJ. ha'ness potedor.

3. Penom a I vollage neasuemenls wilh the connecloF @n-
necled. Extend lestei probe as shown io peiom €sts eas-
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TROUBLE DIAGNOSES -dt
Elec{rical Components Inspection (Cont'd)

JE.C,U. lnsp€ctlon tabl€

TEEii-Enm-iii:_l

sANERY VOLTAGE II] I1V)

Fadiaro, ran Gra, (Lm*F8d)

BATTEFY VOLTACE 111 . I4V)

Rad aro' ratr Gray (N sh{pd)

BATTERY VOLTAGE (1 1 ' I4V)

SAnEFYVoLTAGE( i r .  r 4v )
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TNOUBLE DIAGNOSES
Electrical Components lftpecrion (Contd)
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TNOUBLE DIAGNOSES
Eleclrical Components Inspection (Cont'd)

rtillt,iMrrdFFrl MnEFY VOLTACE (rr .14v)
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TROUBLE DIAGNOSES -dt
Electric€l Componenls Inspeclion (Cont'd)

EC.U. HABNESS CONNECTOR TEFMINAL LAYOUT
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TROUBLE DIAGNOSES

(d.5m
@ffi

Electrical Componenb Inspection (Cont'd)
CFANK ANGLE SENSOF
1. Fedove d sl bulor lom e.gine. (C€.k a.qle sensor har

.ess @.n4tor should @ma n.on.ected.)
Di$onneot ignilion wies.
Tuh ignit on switch 'ON '.
Fotale dislibuior shali slowly by hand a.d check vollage
belween leminars O, O and sound

2.

lJ N.G., Gp ac6 dislibulor ass.mbly wilh c6nk angle sen-

5 .  V isua lychec l  sqna pa le  lo rdamage o '  dusr .

AIF FLOW METEF
1. P.d an flow mer€f hahess connector rubber as shown in

lh€Jigurc it rh6 hahe$ connecior is @.neded.
Tu igniton switch "ON ,
$an.ngine andwarm i !p sutlicientty.
Chek vollag€ belween leminal GJ and g@und.

renio si.h oN' (Eis,ne sropped )
rdb (Ensh6 s *afrup suft.ied y.)

5. ll N.G., €move air llow meier lom air duol. Ch6ck hor wi€
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TROUBLE DIAGNOSES
Elec-tricEl Components Inspection (Cont'd)
ENGINE TEMPEFATUFE SENSOR
1 . Oisnn€ct 6nq ne lemperaiure sensor hamess @nnector.
2. Ch€.k €. .lane 6 shown i. the tigure.

ll N.G., €place engine lemp€ralu€ s€nsor.

GNMON @IL
1. Disconn.d qniton co I harness @.ne.tof.
2. Ch€ck r€sisla.ce as shown in lhe lguB.

o.o

ll N.G,, replace ignitio. @it.

P,OWER TFANSISTOA
L Dis@nnecl power lransistor ham€6. @nnectoi.
2. Check power tansislor cont nuily belwe. lemi.als with a

d gilaltesl€r as shown n the iigure.

o.o

lf N.G., €da6 power l€nsisior.

o

o

o

EF & EC-g'o



TROUALE DIAGNOSES
Eleclrical Componenls Inspection (Cont'd)

1 . Dis@nn€cr lu6l pump haness con.ector.
2. che[ r€s eran€ beleeen le'hmats O and (E).

R6isrEne: Apprdlmatety O,7O 
-

l l  N  G.  @pace lue lpump.

EXHAUST GAS SENSOF HEATEF
Check es slanG beM6€n t€m'nars (a and fdj.

Rdisr.ne: 3 - r,oooo
ll N.G., replace €xhaust gas se.sor.

THBOTTLE SENSOR
1. Disconnect lhotr. s€nsor h
2. Mak6 sur€ lhal €sislance between lemimh @ and @

crranges wh6n op€nng lhrcnb valve ma.ually.

I lhbnle s6nsr is replaced or €mov€d, il is necessary 10
nslan in proper posllon, by lollowina lhe po@dure as showf

1 l.slal ftrcn|e scnsof body in lhrcnte chamber Oo mr
lighlen bolls. L6av6 bolls loose.
Connocl lhmnb .ensor hafress connector.
slan €nQine and warh i1 up suliiclenlly.
/,a\ Penorm THROTTLE SEN ADJ rn WORK SUP-

Me.surc oulpul voltage ol lhot e sensor using voll,

5 Adjusl rotating rhroft € snsor body so lhat ourpur vollage

6. Tlghl€n mounling bo ts.
7. Ois@inecllh@1l€sensorhamesscofneclortor.l€wsec-

onds and Ih6. reconned n.

2.

E
@
(!tl

6E

ll N.G., replaB throftle sensoi.
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TROUBLE DIAGNOSES
Eleclricsl Components Inspec{ion (Coni'd)

Di6connecl A,A.C, valve rcsistance,

Apfoxlmalely ioc)

Ch€ck plunger lor 6eizin9 or slickinq.
Check tor boken spi.g.

r<*"

[*--:

d(b@r'

EI.C.D SOLENOID VALVE
Ois@nn€cl F.|.C.D. .olenoid va ee
. Check lor clicking sound whenapplying 12V dn6cl cuir€nl

Ch€ck pung€rbr seizing or sticking.
Check lor toke. spdng.

AIR FEGULATOF
. Checkair regu alor @sislans.

Apprqioat {y 70 - 30o
. Check air reg! aior tor cloqginq.

e\

EF & EC+12



TROUBLE DIAGNOSES

@-,ffi€'

Ei6

Cil
E

FADIAIOA FAN IVIOTOAS
Dis6nn6cl €dialor fan molor haness connectoF and supp y
hdiator fan molor l€m nals w(h banery @ltaqe.

Electrical components Inspectlon (conl'd)
INJECTOF
1. Disconned injeclor hamess oonneclor.
2. Cheok €sislance between leminalsasshown in the tigure.

Rdtub@: 10 - l4O
ll N.G., r€plac6 nteclor.

ll N.G., rep..e radiatorlan hobr.

E.C.C.S. FELAY, FADIAIOF FAN FELAYS AND FUEL

Cheok oontinuily belweon lominas O and O

lf N.G., €p1..6 16 ay.

RAOIATOR FAN RELAY.2.
Cheok oontnuily belw66n lemina s O .nd O.  @ and O.

bsesibmhas o md @

l l  N G,  rep a.e reay.

NEUIRAL SWTTCH
Ch€ck coniinuily b€tdeenrerm'nars @ a.d o.

o

o o
@ o
@ @

EF & EC€3:l



TROUBLE DIAGNOSES
Electrical Components Insp€ction (Contd)
FESISTOF
L Disconnecl res slof ham6s cofneolor.
2 ch€ck rcsistance belw@n lominals @ and O.

B€d.r.ne: App@ximaiely 22 1(.)
It N.G., reda@ res slor.

PIOWEN SEERING OIL PBESSUFE SWITCH
1 . Ois@nngcl pow€r sle€ nO oil p@ssu€ swllch hame$ co.-

3. check continuily belween leminars @ and @ .

ll N.G.. rcplace powersteeing oiiprc.sur6 swtch.
E.G.F. & CANISTEF CONTFOL SOLENOID VALVE
1. Dis6nn6.t E.G R. & ca.ister @nlo sol€noid valv€ haF

2 Check e enoid va v€, lollowing rhe iable as 6hdn be ow:

ll N.G.. EDlaoe E.G.B. & enisl€r mnlrclsoenold vave.

E.G.F. COI{TBOL VALVE
Apply vacuum ro E.G.B, vacuum pon

E.G.F, controlvalve sprlng shoutd tilr
ll N.G., repla@ E..G.R.6nlrc valve.

€

iLIJ
E
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TROUBLE DIAGT'IOSES
Electdcal Components Inspeclion (Confd)
B.P.T, VALVE
Plug on6 ol two porl3 oi B.P.T. valv6.
Apply a p€ssure above 0.rt9o kPa (50 mmH?O, 1.97 lnH2O)
lo chock tor leakage, li a leak ls noled, ,eprace valv6.

EF & EC-33s



FUEL INJECTION CONTNOL SYSTEM INSPEC]'ION

Releasing Fuel Prcssure
Eet rc dlsnrEtlng ftFl lift, El.Es nd pEsuB lrom tu€l

1. Tum iqnilion swilch "ON'.
2. P6r'om 'FU€L PFESSURE FELEASE" in woRK

SUPPOBT mode wilh CONSULT.

4. Atler enline sla ls, c6nk il two or thr€e limes lo
re ea* alliuelp6ssuG.

5. Tuh iQnilion swilch ofi.

1 Femoveluse ior fue pump.

3. Atl6r 6noin€ stals, crank ii lwo or lhr@ limes lo
16 €as€ all luel p€ssure.

4. Tun igniiion switoh oll and rcconngcl iu€l pump

Fuel Pressue Check
a. Wh6 @nn€cring ftFl llre, atMys ue n4 ct.npB,
b, M.k€ sE lhd cl.mp 3.g dc nol 4rl*t diEdrt

c. U* a lorq6 dri@r to light n drmpa
d, u$ P€suB G.ug€ b .nek tuel pl*u6,
€, Do nor p.rlom luel p|lge ch6k whit6 lu.t p|€gue

Egularor conaol sFbm ls oF€ting; othwis, ftFl prF
3uE g.ug€ mlg|n Indl@to incon€cr Edinq..

1 . Bel€ase luel oressure to zero.
2, D sconnect lue hose b6lw6€n iuel lilter and luel tube

3. lrcla lpr€ssure qauge betueen lu6lliller and lu€ltube,
4. Sianengne aid check lor luel 6akage.

?

o
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FUEL INJEC'IION CONTROL SYSTEM INSPECTION
Fuel Pr€ssur€ Check (Cont'd)
s. Fead lhe ind €no. oliu€lpr65su@ gauAe,

When tuel p|Bue Egulalor valw ucqum h@

Aporedngl€ly 2'r5 kPa
(2.45 b.r, 2.5 kg/cir2,36 p.l)

$rh.n tuel p|6uE regulator valve vewm h@ ig

Apfr*inat€ly 294 lPa(234 bar, 3,0 ks/ch',43 psi)
6. Stop gngine and db@nnect lu€l pr€s6urc egllalor vac-

uum hos6 fbm inlake maniiold.
7. Plug intake manllotd with a tubber cap.
a. Conneclvanab e vacuum sour.6lolu6lpr€.su€ regu alof.

Iniec{or Removal and Installation
1. R€l6rs6lu€l pEs.lr€ lo 2erc,
2. Disconn.ct nloclor han€ss con.ectors.
3. Disconn.ct vaclum ho* ton pressure regllalor.
4. D scon.6ct lu€l hoses frcn llettubeas*nbv.

5. F€mo6 ini€cloE with luel tube a$embly.

I

c sEn enq'ne a-o ecd 'no@.o- ollu6lpre$u.€ q.ug€ as

FEI pEsuF .hould de.|e@ 6 veuufr inc|€5s, ll |wlr.
.F qn.atsfaclory, €pl@ tu61 p|€suE Egul.lor

EF & EC-3r]7



FUEL INJECTION CONTROL SYSTEM INSPECTION
Injector Removal and Installation (Cont'd)
6. Push outanymaltu.ctoning iijedoriom rue lubeassem-

Do not enEd injectd by pinching co.nector,
7. Feda@ or clean injecbras ne.essary.
a. nslalL ini€clor 10 luellub6 assomblv.
Al@ys cpl@ Gdngs .nd insulatoB wilh new on$.
Llbrlcale Ginqs wllh a sre.r ol slll@m oil.

9. Instal njeclors wlh ruer tube assembry lo iilake fra.ilold.
Tghien luellube bols lo lhe spec lled loque.

Tiqhr.ninq poedu€:
1) Tighren rll boh. ro 93 ro 103 N.n (0.9s ro Lr

kg-m, 6.9 to 3.0 tt-lb).
a nghten atl bons to 21 to 26 N n (2,1 to 2.7

kg-m, 15 to 20 tflb),
10. Inslalluelhos€s lo tueltube ass€mbly.
Lubiic5te luel h@ wilh a s|@r ol sili@ne oil.
11. Feinsla I any parts renoved i. reverse order ol redova.

After preperly dnecring nd h@ io lnjector and l@r tube
.smbry, ch€k @neclion lor l@l l€kagE,

EF & ECn38



EVAPOBATIVE EMISSION CONTNOL SYSTEM

Oascriprion

Inspeclion

Check cabon oanistor as lo lows:
O : Blow anand ensu€ Ihatthe€
@ : Blow aiiand ensu.ethailheG

-lhe 
evaoo€lve emission coniol svsl€m is used lo reducc

hydroebons omllted i.lo lh€ almosphere tom lhe iuel sys
lem. Ths rcdlction ol hydro.arbons s ac@dpished by acli
val€d char@als in the cabon canister.
The tlel vapor from the sealod tu. rank i. led into rhe canister
which conhins aclival€d.adon .nd lhe vapor is slored lherc
when lh€ €ngin6 is not tunninQ.
The canister elains lhe fuelvapof unlillh6 can sl€f is puq€d
bylhe an dBwn through lhe bonom ol lh€ canisler lo the inlake
manilold wh€nlh€ €nqin€ is running, When the engine runs al
ld€, lh€ purg€.ontrcl valve is cosed.
OnlV a smal amounl of stored vaDor f ore ntolhe ntake ma-
nifold lh@ugh lhe corclant plrge o li@ As the engine speed
incrcases, andlh6lhbnb vacuum ises hiqher,ftepu€e con,
tolvalve oo€rc and Ihe vaDor is sucked inlo lhe niake manr
fold through bolh lhe main purgeorlice and lh6 conslant pulqe



EVAPORA'IIVE EMISSION CONTROL SYSTEM
Inspection (Cont'd)
FUEL TANK VACUUM FELIEF VALVE
1. wp6 cl.an valv. housing.
2. Slck ar Ihbuqh lh€ cap. A slight resislance ac@frpan ed

by va ve clicks indicates lhat valve is in good mechanica
@ndition. Nole rlso rrrdl. by lurh€r sLc{nq.i.. rh€ €66.
lance shoLld disapp€arwllh valve clicks.

3. lf valv€ s cloqged or ii no resistanoe is lelt, replace cap as

FUEL CHECK VALVE
1. Blow air lhrouoh connectof o.lleliank side.

A 6nsid6Eble rcsistance should be lell and a podon olair
llow 6hou d be direcied iowad lhe €n sl6r.

2. Blow air though connedof on €n sl€f s de.
An tlow should be smoolh y dn€cbd loward luel lank.

3. ll '.erch€c\ vs v€ i6.urpected ol.or p opedy luncroli!
n step6 1 and 2 above, replace il.

EF & EC€,10



CRANKCASE EMISSION CONTROL SYSTEM

Thissysrem rctuns b ow-bygasb bolh lhe nlake manilotdand

The positive cankese venliaton (P C.V.) valv6 s provid€d ro
@nductcrankcase blow'by gas to th€ inlak6 man iold.
Dufng padiallhone opealion ol lhe efglne. lhe intake man
ilold sucks lhe b ow-by gas lhrough the P.C.V. valve.
Normally,lhe capaciq/ ol lhe valve is sufticienl lo hande any
blow-by and a smal amou.l ol ventlating an.
The ventlaiing air slhen dEwn lbm lh€ an nlerlubes,lhrough
fte hose conn€ctng an nd Iubas lo rocker cover, i.lo lhe

Under iull-lhrctlle coidilion, lho manilold vacuum is nsuliiclenl
lo daw lho bowby llow lhouqh lh€ valve, and is llow goes
lhrcugh lh6 hos€ conn€ciion in lhe reveBe dnedion.
On v6h cl€s wilh an.rc.ssiv6 y hiqh b ow.by sone ot lhe ltow
willgolhbugh th€ hose connection lo fie an inlel lubes und6r

Inspection
P.C,V, (PciriE crdkes€ Ventitatbn)
Wilh enqne running al idl€, €mov€ P.C.V. valv€ lrom ro.ker
cover il lh€ vav€ is wo*inq pope y, a hlssinq noise wilt be
head as aif passes lhrough it and a sl@ngvacuum shou d be
rell imnediately when a fngef is placed ov€r valve inl6l.

Description

EF & EC-341



CFANKCASE EIiIISSION CONTROL SYSTEM
lmpeclion (Confd)
VENNLAION HO€E
1 . che.i hos6 and ho* co.noctions lor leaks.
2. Disnn4l all ho$s and d@n wilh dmpGs$d air ll 5.y

hos€ e.not b€ lr€6d ot obsirucliorc. €dae.

EF & EC€42



SERVTCE DATA AND SPECTFTCATTONS (S.D.S.)

General SDecitications

Inspeclion and Adiustment

INJECTOF

RESISTOF

THROTTLE SENSOF

AIF FLOW METER

ENGINE TEMPEHATUFE

IGNITION COIL

SENSOB

EF & EG34:}



PREPARANON

SPECIAL
Adlusdn9

SERMCE Tools

o
o
o

tr
U
rA
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PREPARATION

^qdns&edFlmPlab
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PREPAMTION

o
o

@

o
o
a

=<
{a
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INJECNON SYSTEM

. Dlsmbly .fi1 El€ffbly of ltE inj€clid punp .hould
b6 don6 dly in 8db. .hoF .u|iodad by NISSAN q by
lhe pqmp runuf.clqei

. the punp lesls b 6qul6d lor $Mchg rh. p!np.

. B.ioc €ndlng nd inj.Etih punp lrom v.hicL, cl|Ft
d*ly to n.lc luE that lt la d.inlt ly mltumdonlng

Fuel System

tK,lE: Typ. 2 l.du<16 Fuol Fotum Con|Itr E/.r.n (ERC.S,)

EF&E_



INJEgflON SYSTEM
Fu€l SFtem (Conl'd)

lln
m

tFr
IE
tql

,fiIil}
rN{$
lffi

1"lt(i\\@t
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INJECTION PUMP

Removal
1. Dlsconneci banery O ca ble, luel cut solenoid valve 6nnec-

ror and ac@ledlor wire.
2. B6mov€ €ngin. und$ @v€..
3, Set No. I pislon al T,D.C. on its @6p@ssion sloke.

T'o,c: whne pahted malt
4. Benove rLelhoses (srpply, relu a and spil) cnd iajeclion

Femove.onfeclors a.d tiEtion clamps irom lhe cover.
Refrove inject o. pudp liding bet coverc.

B€mov6 inj€.ion pump liming b€ t.

Femove inj€cllon pudp sprocket

5,

9. Femove injectlon pumpassedbly.
Feter to EM secto..

EF & EC-349



INJECTION PUMP

Dlsassembly

t

@ffi
! ,AV

*z/_
a
LAt -@ o€-

o Pobd onds nonhs badd

o Max ium 3!.d adj$lie &r.w

o Nsh s6dod6 e€r**m

C, cord srad i9 dev c6 asnb y

EF & EG35O



INJECTION PUMP E
Disas.sembly (Cont'd)

Belore perloming diessembly and adju$denl, lest tueL
nldcton pump and noie iest resu ls.
Prior lo slaning disassembly of fu€ injeclion pump, clean
al dusl and din lbm ils exlerof

t Dis.on.ecl overfow valve, and d6ln luel.
. C ean woft bench complelo y, r€mov ng a I loreign mater.
r Colect lhose serui.e loos n6.6.sary lor diessefrbting

r B€ carclulnollo b€nd orscrat h anv oal6.
Sp€.iEl r@b rB n .d.d lor di3agmbllng and |lenbling

COLD START DEVICE
1. Remov€ h9h speed conrrc l€v€r.ss6mbly.
2. Femove 6ld slad device assembry
NeEr dlesnbl€ @ld 5t.n devle llnkagc,

$T-
r--

a-D
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INJECNON PUTiIP
Dlsass€mbly (Contd)
DASH.POT
L Remove dash-pot lon injeouo. pump.

GOVEBNOF COVER
NOE: RemN lhe porentbrEter ol Iniectid punp n ft.d.
1. Remove nul, sprinq washer, spring seal and spnnq fbm

2. D6waliqnne.r na'ls on @1ol ever a.o @nrElsr.n.

ffis.
3. Benov6 govemor covBr.
Mo6 6rlEl 3h.lt doh by llghdy iapplng end w|rh a wodr.n

4- R€mov. contol shatl lom lenslon lever.

24ll-(n\"
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INJECTION PUMP E
Disassembly (Contd)
5. R.mo@ oov€mor.h.ll.
ts'd lek nut by luming ii 6ud6El6k{i&.

6. Benove goeemorsreeve, washer and ll!4veighr, along w h
llyw€ ght hold6r, lh6n 6mov€ wash$ and shih(s).

A. R6mov€ d€livery hold€r, spnnq, dBliv€ry valv€ and qasket.
DlrMbutor hed h* l€Q.E (A B, C sd D) .LnFd o lt
B€mM l.$.Ed p.rr6 In .lph.b.del ord€r .nd .|69€ Erdy.

9- Bemove lu€lculsol6noid valv€.

EF & Ec€sil



INJECTION PUMP
Di6assenbly (Confd)
r0. Remove disidbulor head.
Be er.tul nol to drcp lhe trc 6upport .prln$ and tulde plrc.

1 1 . Famove plunqer assembly.
Uit plu.$r, abng wih dnliol de, .him, .pnng 8Et and

12. Loo*.leftand rightgov€nor pivot bo 1..

13. Bemove govemor lev€r ss.mbly.
Awld pulllng d start spdns sd 8t.n kie 6pn.g,

14. Remove shim c.m disc spnng afd dnung dM.

EF & EC43r



INJECTION PUMP

E"" ' fu

"'t:r

Disassembly (Cont'd)

15 F€nove cip. end pin6.

.. 86 er.tul nol to *Edr inBr

b. Be @Etul not ro dbp t€ r6y,

srr@ ot nd hi.clld

16 Move adjusiing pin lo cenlq ol rcll€r hod6r, as shown.

17. Litl out rcller holderwilh olle6 wilhoutiillins.
Ee eFtul ..t io drep rctE6,

EF&EG355



INJECTION PUMP
Disass€mbly (Cont'd)
19. B€mov€ speed lim$ 6ver, O'.ing, shims, spnng, pislon

20 Femo@ @gulalng valve.

21. Loosen so€w Jrcm t6.d oumo cov6r.

22. F€move @ver and teed pump ass€mbiy as a ufit.
(1) Insen leed pump hold$ (rs11229542) inro lu€l injection

(2) rurl inj€clior pLnps lop s.d€ down. a6 6foh.
(3) R€movB €v€f and r6.d pump a6.€mblya6 a unh,
a. lt@6r6ndt.€dpumpE,.mHyaFhadtoM@caE

stuck midw.y, srrlke pump body llghdy.
b. Do not nr@ Gldon ol Ene

Inspeclion
1. Wash allpafls compl€tgly.
2. Rep ac6 wom or drmaged parls,
3. Conlrcl €dge ot plunger musl be sha@ and dniact suF

ta@s musl nol 6xhibil any nolic66bla tunni.g tEcks. It such
is nor$6 66€, replace plunger.

4. Ch6ck heighl otallrolle6.
DitLEB in oll.r hdgh .h@ld be lese rhan 0I'| nm (0,(xX!3

EF & EC€s6



INJECTION PUMP

2.

hspecrion (Cont'd)
FEPLACEMENT OF OIL SEAL

Ass€mbly
Alwarys €plc lh. lollorlng sle prrb € asmbly unir*
. Dlslnbulor head. @nrrolsl€ev€ and otlnoer
. Fe6d puTp assmbly tp-mp 'ndler-€nd v6.€s with

. cov6hor levera$embly

PFEPASATION
Dip all movabl€ pans and O-dngs in i6sl oit and .tean.
1. Loet6 i@d pump @ver, rotor wilh van6., and nnq o.

spe.iar .eruice lool Kv11229542.
(1) Align rhe lhree hoes In l€6d pump der and dns.
(2) Do nol chanoe posirons olv5n6s.
(3) Holes A and A in ng are noi equatty spa€d to inner watl

2. Inelall leed punp cov6r, rclor with vanes, and ng b pump

Be €retul to lGr.ll llFr ffi{y. lf A dd B 66 tuE€d. luel
wlll not b. dl*hlrg€d lrm lbed p!np.

EF & EC-357



INJECTION PUMP

fa
F.

l
b 4 r d | b 6 g l e '

Assembly (cont'd)
FEI ini.clid pump rclai.a in dnetun '4", as Indlcaled o

Tum lu6l inj.clion pump lao', and cmove sedice lool
KV11229542, Tiqhten screw lo @lain pump 6v€r.
Whd dghrenhg 3@sB, h. oEtul not lo &6lch Inn.r

Alt6r ttghidtn! &@i nak6.u€ ro(or stth !.8 mo€

4. Make 6uE d veshaftandg€ara€ass.mbledprcpa y,as

Oo nor lotgst bunp6r rubb6e

5. l.sialldde6 shatt to housi.g, engaging dive shaft key wnh

B€ eElul not ro sEtch oil s.sl3 .nd inn.r sEll of hou.lngl

6 S€r d v6 shdfis n€ilp:6llello lim6r.

EC€sS



INJECTION PUMP
Ass€mbly (Cont'd)
7, lnsiall rcllerand hoLder.
.. Do nol id€rcnsq€ 6lhr p6ldoc. [ $ey e

Idlerch.nqed, @br lo lBpecdon lor 6redd.
b, llJlake se w6lEr b lnuded dt3itl6 0l nll€6

a. Align hold€rsnd rim* adjusrinQ pin hoLes,

Inslsllim.r piston a|d slideras a !nil.
Make &€ hoL h .lld€r l.B rmrda roller hold*.
Mak6 3!6 6nEw hol. in piBton ia on sm alde 6 rdlm

i0. hs€rt tmer adjlsli.g pin into lim€r piston slid6r, and.ecuE
with Btaining pin and clip.

tuake 3u€ limr oi3ton n@ .m@thlv.

1r.Instar rim€r, Bins a 0.6 mm (0.024 in) thlck shin, rhen
insrall r m€r sp ng, shin. Oiing and @vef, i. thal ord.f.

r Ue Er b..l @ shln on 4.h slde ol rlFr 3pfbg.
b. Ue shlre fiar g@ eb.i6d dldng b€n.r! t ar.

o$.!

*]
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INJECTION PUMP
A$embly (Cont'd)
12. Indall regu allng va ve.
a. @etul nol lo 4Erch o{ing3.

13. Insla I driv ng d sc wilh its con€ve side lacing up,

(2) s€l dialqause so lhal il €n compress 10 nm (0.39 i.), and

{3) Apply lore (nol enouoh !o comp@.s pllnser sprinq) lo
p u.Oe'/s botom 'n alaldrecl'o. and measu@ dim€nsion
"KF'with dlal gauge, 6 shown.

14. M€a.or€manl ol plung€r sping s6l l6nBh (dimension

DlreBIon "KF' 16 nE didrE h€rs*n lh6 6nd tae ol lrE
dlcnburor b.nd and lhe end L@ ol dF plungpi
(l) Inslaldist butor h6ad, as shown.
Do not hen 3hh Inlo "A" por on beloe |lEsdng KF'

I:=- | d"'ib*'hd
: L  l r  6  o n f t l F . s d

EF & EC-360



INJECTION PUMP
Assembly (Cont'd)
(4) D€t€mi.6 the shims lo b€ !s6d al 'i4 by €lcllaling dit-

l6€nc6 b6tw*n slandad and m€asu€d dim€nsion..

When nr*uEd (dlal gEugp @dng) vd@ ls s,4 mn. "KF -
5.4 fin - Shln thlck1s io b6 u3.d,
.. Wh.n EE rE no .him. wrikble ot a lhl.kns whlch

m.lch6 sF.ched dlm.n.loB, @ 3llghiy lhlcker shlms,
b. Ue elected .hln ,lih dBtdbutor head,
c. u* lhe *ne dr ol3hi6 d 4h side ol dbrributor h€.d.
d. Reler to S,O.S, td ddilabl€ 3die Erl*

15. Adlusnnentol p unger d frensions {Measu€mentoldim6n-

Dim.Eion 'K' i5 rhE dlrt ne lrom the sd lae ol rhe dhrdF
ulor b.@l lo the end le ol lhe plungq lop, wten rne plungs
ir .t th. bonom de.d ent r Gldon,
(1) Insiall parts s shown.
.. oonotin.t ll".pnng" th.t li Inerted bei@n drlvlngds

b, Whon lEnlng plungor .nd shin into em dl$, Mke eF
trEr kn@k pin ol €n dl* la Blturied In gl!@ at botion

(2) Usinq a dialgauge, measure didension as shown.
a. Rotab ddve .hatt & ltr.t plung€r b r€t st bottom dead

b, S6u€lv mount dklribulor h€.d wllh e|e$.

(3) oelemine shim lo b.
belw6en measur€d (dial
dad dim€nsion 'K', and

used by €lcllalinq di(ere.@
oauqe r.ading) valle and slai
Posilion thatshim on lh€ bofiom
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INJECTION PUMP
Aseembly (Cont'd)
a. Whs ||EeuEd v.le la qerler tho at nd.rd dl|rHdon

''K", ue a lnlcker .hln.
b, Alter lhln h6 ben pclllqred, ma.uE dlmm.lon agdn

to 6Bu6 lh.t it i3 dEcL
c. B.,br ro s,D.s. lor awil.bl. *die Etl..

16. Instal sp .g inlop ot drivinq disc and i.slall @m disc and

M.l€.uG cff di* driE pin.nd dd€ 8h.li k y L€ q@F

17. Instal oovenor lever.
Awld pulllng on .brt 6pin9 .nd d.n ld|e 3pdn9,

c. lmcrl ball pln lor go{md l.6 inio hol€ in @ntrcl d*

18. Insiall plunger a6sembly,
a Malr. .uc @nrrcl d€o@ I. l.d!ll6d k'th its m.rr hor6

l&lng 3prlng sar d.ro,
b. Wh6n lrnlng plungor dd d n inio em di*, m.k 4B.,

lh.d knek pin ol 6m die i. 8ituabd in g|@E .t bottom

5"W,r"
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INJECTION PUMP
Aseembly (Corn'd)
19. Apply a coat ol grease ro guide pin, shir cnd spri-g s@r,

and anach lhese pads lo distnbLbr head.

20. Insla I dist bulor head,
a. AlwaF le suppo.l 3prlng lomd g@md lewi
b, Be @Etul not to ddp 3Fing.
c, Mak6 €uE ball pin tor gmmor lMr b insrLd Fop€rly

inro hol. in Fnrrold*.
d, Aft.r insr.lling di.tribdor h€€d, mat .uE pl!.gef 5pdng

|3.t gulde hole In sprl.g st

21. Tiq en d'slribulor head.

22. Anach llyvaight ass€mbly.
Whs in.r.llng gNmof 6han, b. €Etul not to &Elch""_Ji>

-h.s*
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INJECTION PUIiIP
Assernbly (Gont'O
23. Adjud dimension 'L', as shown.''L : 1.5 - 2.0 fim {0l)59 - 0079 h)
a llght€n l6k nd to sp.cfi.d lorqc,

lO :25-29Nn
" (25 - 3n k+m, 16 - 22 n]b)

b. Goltfu 3h.n ha a lelt'hand rhc.d io. l.ierle pumps
d@ign.d to rold. in R'dir*lion,

24. Mea.!€ arial play ot llyw€ight hold€r. lf it is not within
speclied Enqe, adjust I by means ofshim.''! : 0,15 . 0,it5 mn {OmsS - 0ol3a h)

25. Mea6u€menr ol dimansion "MS'(iorseiling rhe tuerderiv-

Dlmndd "MS" la rh. dl6t ne lrom .l6ln9 plqg to 3tarte.

ll) F€mo€ lock nul Aov€hor 6hall and lyweighl atsenbly

(2) In.ial Tool and llyoeight as*mbly in

Ee 6uE to ln.lall 3hlm and wah.r etd
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INJECTION PUMP
Assembly (Cont'd)

(4) hslalrddrqauge logerhe' wrh rcd.

(5) Prc$ govemor s eeve b llweilht and sel da gaug€ lo

t;

(6) Push t€nsion l€v€r until it contacts stopper pi.. Betum gov-
€hor sleeve unlil siart lever conlacts iension lever. and

B€t r ro S,D.S- lor dlmF.lon "MS" (dbr.ne betwn cto€lng

(7) ll dial saua€ indi@tion ir not wnhin the specilied B.ge,
€place d6ng pluq and adlust dnension MS" to lhal

tl€ler lo s,Ds. ld avallibb $oi6 @tu.
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INJECTION PUMP
Aasembly (Conr'd)
26. lnslall.ew plug with n€w O{ing.
AhdEy3 EdG plug8 wih |Ew da
27. lnslall luel cul solenoid v6lv€.

24. Inslall delivery valve-
a Alw.y5 us |Fw m.lEB
b. M.lc aF ddEry vdE b elBtalbd In 6 onginalpo.i.

29. lnstall @nltul l€v€r 6hafi.
aPdY a @gl or glle ro l.w 3h.n end.

GOVEBNOF COVEF
1. i.slallgovemor@v€..

2. Install conlrc l€v6r assamblv.
Allgn alignn€nt md€ of lped @ntd lew 6ftt @r rot bEr

H
t
6a
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INJECTION PUMP
Assembly (Cont'd)
COLD START OEVICE
Insrall.old srad d€vl6 as6.mbly.
AlMysu$.|fuGdng,

fol: Cold 6l.n d.vie tulnd h.ft' ' s - 7 N.n (Os - 0,7 ksFiir, 3.6 . 5,r n b)

AIR TIGHTNESS TEST
1. Fepla@ overflow connector wilh a boll.

2. Connedanarhosototu€l nl6t and imm.rc€ lualinjection

3. Apoly ar ar a pressu e or392 hP. 139 oar a |g/cn?, 57
psi) and oh€ck lhal lh€r€ ar€ no leaks, ll lhere is any
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INJECTION PUMP

Testing of Iniec,tion Pump

hjeclion pump tesr condnions

r 4 7 1 1  1 5 2 0 1 ( 1 ! 7 1  1 5 2 0  1 t 0  r 5 5  2 r !  2 2 @ )

2 o  r  6 o  x  4 5 0  ( o  0 7 0  i o 2 3 5  i $ 0 7 )

c (sr6 Ldsedsdiom rhs d' re shah)

Prepare necessary sefrice lools.

t*:
\$
\F
tr+E Y6',.
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INJECTION PUMP
T€sting ot Inieclion Pump (Confd)
2. Pour resl oil inlo tuelinjeclion pump.
T6t oll .hould be lso4tt3. sAE J967d or h. dulvalent

.slallfuelinjeclion pump lo p!mp tesler.
Connocl pump le61n tub n9.

5. l'ra[e surc gov€mor shafi s prop€dy ]mlal6d.

(3)
(4)

6- Bun n lu6l nj.clion pump a5lollo$:
(1) Mankin tesr olin rank at45 io 50"C (1131o 122 "F).
(2) se!contbl ever ar "lur-oad ushg a spnns.
s€r mdhum 6ped adiu.rhg ew ln pGllld .htun, by
tvrnlng 4ntercl4loLe,

App y 12 volls lo aclival. luBl cul sol€noid va v€.
Bolale lu. ntecton pump by hand Io s€e it lt moves

(5) Boiale luel injeciion pump at 300 lpm ro mak€ su€ arr a r
inside pJrp chahber e db.h.rq€d +bJqh ov€dlow valve.

16) Set leed olp.€3surc at 20 <Pa rom oat 02 <atcn" 2A

(7) Rln in luel inieclion pump by rolat ng it al 1,000 .pm lor l€n

lt lrel l@l6gp, tud injelton l.i|u6 d unurul ml* iE nded,
imm€di.r€ly h.n pump teater op€Ftlon &d chock ftFl Inl.G

EF & EC-369



INJECTION PUMP
Testing of Iniection Pump (Conl'd)
AI}IUSTMENT
PrEadlustnenr ol tull.load d€l|v€ry
1 , Set connol beer at "lull-l@d ' by pul inq spnnq or using

sri ndhum 8p€€d .djuding ew In pGltlo. 3hoM, by
tumlng @nlercl@ksl*.

6: ieler to s.D.s.
2 Fumish votage ol 12 volls lo aclival€ fu.l

3. Bolale fu€l inje.rion plmp at speciled Dm,
ahount ot luel lnjecrion.

Rqbr to S,D.S, ior tulHoad i€r ini6crid qu.mity

4. Calcu ar6 imba an€ oi fu6l injetion quantty.

,."",,""" g?J"""'S:#11':" !1"-"r'-!,iit_e-" :etyr"
v6ry wlv€s

5. ll1h. imbalanc6 s outof specitied range, changs d€lv€ry

Tqm adjwnng &w dodcvie to lrc@e tu€l lnl€ctid.

AdJwbn.nl ol t€ed pump plE$uc
1. Fepeat steps 1 and 2 oulln€d under heading Preadjust

menl ol F!ll- Load D€liv€ry",
2. M€EUrc le€d oLmp pressue al specr ed tEt ini€ction

.. Wh.n m€.urcd pleuE iB low th.n Bp..lficadoc,
Push in pllg ihat is dfven inlo EAulatng valve body. Be
caretul not to push plug n loo,ar

b, Whd n$.uEd Fsuc l. hlghq th.n sFrific.tion..
(1) Bemovo r.su alns valv€ trom tuerinjetion pump, and dis-

assombl€ r€gularing valve lstng Too.

(2) D ve plus oll unlil il . rush with end iace ot Gsulalina
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INJECTION PUMP
Tqning of Inieclion Pump (Cont d)
(3) Instarlsping, pislon and sprinq ing, n lhal oder. lo regu-

Make slre dnq is llush with end lace ol rcgu aling €lvo
body when it is pushed in.

(4) Attach r€sulalins valv6lo lu6l njeclion p!mp.
(5) adlusl teed plmp p€ssure lo spec €nons.
3. Check nlecton pump condilion, Gfsrinq lo nsp€clion

val!8 on intect on pump l€sl6r.

Adiuslm€nt or sF€ed llmer
1. R€mov.6ld an devi@ assembtv.
NMr di*3€mbl€ 6ld 6t rt devl@ llnl€ge,

2. B€move cover ol tmer al high pressurc sde (sid6 wrholl

s. Insla | @ver ol limer in fte place olco d dan d€vice assem-

Insta ltool, KV1l2a2a15, in lhe place ollimer @ver.
ireasure limef pislon slrokes al speoilied lue intecton

tlsler lo S.O.s. ior sFecmed trer pi.ion rrrok vd@.

ll tm6r pislon st@ke is nol within spectlierd ange, €mov€
@verol limer al low oressure side and ad ust Dislon slroke

M.lG .ue at l@3{ @ 3hin i. usd cl *h Eid. ol rlms

Fef! ro S,D.S, ld dalr.br. eryte patb,

AdjGrtr€nt or @ld sr.d devlce (fming)
1. Bemove coeer ot liher al low pr€ssu.€ side.
2. Instaltool, KV112a2a19 and.etgauqe reading lo zero.
3. Remove lool, KV11242415 tom injeclion p!mp.
4, Insla lcover olnmer al hqh p€ssure sde.
5. Insla lcold siad d6vie ssembly in ils odginalposiron.
Conffm that rh. gEug€ E ding Etum3lo 2s {nen dfl€ Bhatt

5 .
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INJECTION PUMP
Testing ol Inieclion Pump (Conl'd)
6. Position a@e eralion @nlrol lever O in idle posilion.
7. Insen a 1.5 dm (0.0ss in) bl6k sauqe (leeler sauae)

beiveen lhe inlemediale lever o and lhe inlemediate
l.vff backol O, 6 shown in the i lu$raton.

3. Adtusr ft€ inl€mod.le sdjusling scr6w O untillh. cl€ar
an@ belween screw O and lever @ is 1 mn (0039 in)

L secure scrcw O wllh nul @.' l igbni.g 
loqB:6 -I N m (0.6 - (I9 kg-h,43- 6,5

lr.rb)

Roialelh6 cold $an d€vi.e l.v.f @ @unl.rclockw s6 (pull
lowad X) and nake suE lhal lever @ntacts lhe slopper on
rhe cold sian devi@ stopper prate o .
confim thal the iimer oislon slroke is wilhin soec li€ ons.'lin* pi.td 3trok€: 121 - 125 mn (0044 - ooag in)
It limd Dislon stok€ s nol wllhin sD€.iii€lions. mov€ rh6
sropp€r plal6 in th6 elongar€d sbr un l th6 gauge @ading

f i

is wilh n specit€tons.-3. Sec-re ll-e lroppe' pdle by mears ol te soc*l l-.sdl

tlghtenlng rorq@: 5 - 7 N.n (05 - oJ kg-n, 3.6 - 5,i
ff.tb)

.) Md6.u6 that th. gaug€ EEdlng Etuma lo EE vh.n OF
6ld d.rt dwi6 Lwr b ElEs€d.

b) Confim rh€.dF.tmr* by tlwlnq ih6 @ld 6t rt dsle
l€Er lwo d ihm dma

14. Remove too, XVl12a2A19, ircm ihe lnjecton pump.
15. lfsiallcover otiimer at low prcssuGside.

AdlGtnsnt ol luel Inl€ctron un(br lull lo€d
1 Sel conlrol ev€r al lul-oad by pulling sp ng or lslng

2. Apply 12 volE lo €clival€ rr€ cursol€noid valv€
3. l'r.asu€ lu€ld€livsry at sp€ciled ini€clion plmp rpm.
8€16r to S,D.s. ld tu61 d€livsy v.l@.
4. lllu6ldeiveryis nolwithin standad E.ge. adiu6l by tum-

ing lu l- oad adlusling s.€w.
5. Ch€.k injeclion pump condilon. relering lo ln6p€clion values.
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INJECTION PUMP
Tesling of Injection Pump (Cont'd)
Adlustnenl ol tuel InFctlon dudng ldle
1 Plllsp ng unli idle speed adjusli.g scrcw @hes into @n-

2. Funish vohage ol 12 volts lo aclivale tu61 .!l solenoid

3. [,leasure fue n]eclion al specifed tuelinjeclon pump rpm.
F.l€r ro s.D.s. tor idl. lwl ini.crid anoum ot .djErn.m

! l'ue 'n_ed01 . ror wirhn cpe.ili€d rfi96, adtucrbylu r.
ins idl6 spo€d adjustng scf€w.

nghslng rhb sw wll inc@e ftFr hjecrion mdnt,
M6k6 sud thdi 6dbl l€w .ngb ia 3al .l 21 lo 2Se r$ge
fi onrrol l€w .ngle la nol wlthln 3pecned ranqe, adllst h
by epo.ftlonlng control l4r on conrrol shatt (Ore etu

Ater conlrcl lewr has been eio.llioftd, be suE ro ma
&€ andrn ol tuel injelion .l idl. 3p€€d .qEin.
Check injedion pump conditon, €l€trng lo insp€cton

Adlush€nt ol tusl Inl€crlon durlng siart
1. S€t @dol lever at tull oad by pulng sprng or usno

2. Fumish vollage ol 12 volE lo aclival€ lle .ul solenoid

3. M€a.ur€ tue lntection al specilled luel njeclonpumpem.
Reler to S.D.t id 3rad tuer i.iecrid amouni ot .djwirem

. r nol wthn specilicaloas rd\e e-rc "Ms d'n€nsion 's
within specilicalion. Ralef lo s1€p 25 lor njeclion Pump

AdjGbnenr ol luel ini$ion al nar. pump rym
I Sel @rlol eve ". 

'lul.oad by oLllng <pnng o' us'nq

2. Funsh vollagg ot l2 vols lo actvate luer cut sotenod

3. M€asuG lu€ldelivery al6pectied injeclion pump lpm.
R6t . to s,D,s. lor nd. pump spe<l ftFl In @dd adlustm.nt

4. ll lue delivery is notwthin standad range, adjusr byl!h-
ing dar. speed adjust ns scr6w.

5 .

Tlghlonhg s@ fill inc|@ luel inlecllon,
M.k6 guB rhar @nrrcl l4r angle ls wllhln

Ch€.k inieclion plmp coidilion rcte(ng to

, \ HLr'l?
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INJECTION PUMP
Tesling oI Iniecdon Pump (Contd)
Mg€sur€m€nl ol ov€rnow atnount
1. Sel @nlol levef al 'lull'load" by pullng sprng or usinq

2. Flhish voliag€ ol 12 volt. to actvate luel cut soLenoid

3. Measlre luel overf ow ai specil ed tuel ini6clion lpm.
Aet r to S.D's. lor ftrflow amdnl ot In.F{o vale.

Op€ralion chek ol lu.l cul solenold talv€
Wh€n €ngiro s idlinq and lu€l cul eleno'd valve currert 's
OFF, b.€u@lheE is no fue being injeled. This ch6ck has lo
be done lor aDoox.5 seconds.

lnstallation
l.stalli.jedion pump ass6mbly in lhe eveF6oderof removal,

1 . Conftm lhat No. 1 cylinder is sel ai T.D.C- on ls comprcs-

2. Insiarl injeclion pump (R6rer to EM *ctio.).

Tspo.adly llolit n ftFl iniElion pqmp.
3. Insrall inj€clion pump Sprcck€t (Feter to

|o) hi,crid p{mp .p@kct nur
s9 - 3e N.m (&0 - 70 tlfi, rt3 - 51

4. ln.iall timinq beti (Befer io EM soclion).

5, Adjust njeclion liming.
. Conltm lhat aliOnm€nt matk on injeclion pump llanqo

m€eLr lhe maft on injeclion pump backet.

N\-q'*64
/1d,/ -u

EF & EC-374



INJECTION PUMP

l9

lnstallation (Cont'd)
(1) F€mov6lhe plug bol lrom ear sid€ of inl€cllon pump a.d

(2) Mak€ suf€ to loosen pump nuls and tack€l boll.
(3) Tum chnkstuft counlercLookwise 20 to 25 das@s lrom

No.I cylinder Top D€ad C€nler positon.

(4) Fi.d th€ dial aauq€ needle Gsl poi.l, then sel lha gauqe

Checklng
i. Rolare lhe cdnkshan puley clockwise lwo llhs untllh6

pul€y and injeclion pudp limng malks maLh (with lh€
cyindd No. 1 al TDC on ils @mpression stbk€). slowly
'orrle ihe .rarishal pLlley so a
ton pump housing ma* and read p ungei in.

0,23+o01 mm (0.02& + 0.(xx)4 in)

2. ll galg€ reading is not within speciied range, l@sen the
inj€ct on pump secuing nuls udil$e pump can be manu-
atly rotated. Roiat€ lh€ pump clockwise and rcslan the
seft ng ope€lLon lrom poinl5.

(6)

Tun cankshan cbokwlse unlilNo.1 cylinderis setalTop
Dead Cenlefon ns codpresslor sltok€.
F€ad dial gauge ind €to..

0.73*0,01 nn (Om87+oIXXX In)

(7) ll dial gauge indicalio. is nol within lhe above Enge, tun
pump body unllLit is

When s4ltlng lhe di.l gaug€, turn rh€ injeclion punp @nleF
d@kwilF and the @nlsh.lt d@kwi* lo €liminata any play,
6. Tighten i.je.lion pump 5*!r€y.

\ )/t'r.

ffi;f
{\t\}N Kt:
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INJECTION PUMP

- E:il

hstallation (Cont'd)
3. Iq en ntecllon pump secuing nuts.

" {13 . 1'a tsfi, 9 - 13 tt tb)
4. Bemove sp€ciallooland insiallplug wllh n6w washef.
Always Eplae plug boh ga3lct

" t4 .-2o N n tt,4 .2.0 ks{, to. i4 tt tb}

5. Co.n€.t luelinjecton tube. in the oder
rDl: lnleclld tube naE nut'' 

2i.25 Nn (2e.25 kqn. t6 - ta
6. Bl€6d ar fbm iu€l sysl€m.

n-rb)

Adius|medl
IDLE SPEED AND IIITAXIMUM SPEED AI}IUSTMENT

. Do not tm4 slhg €pa uda .b&lut ly n€@@ry.

. NoG d|3lulh tho tull-loed dFsrhg &tu b.dus rhie
.h.G rhe nillue hlio.nd may Euh h ends englne

. Do not djusr rhe ndrnuh .!€€d 6djGnng etu b a
polnl er(@eding specifcrtid.; 6xc€.ding th. mdinun
.Ped hEy eus mgiE d.m.g€.
B.bF lthhlng the lahmeter pickup, em@ tuol tubo
clampo, (Reisr to lachm.tor inshuctioBj

1 . $an fi6 enAin€ and k€6p it idllnq unt I the opeating iem-

2. fun lhe srew opeafinq on lh€ aGl6Elion 6nrb lever
unlillhs angine €aches an idle speed o1700+50 lpm
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INJECTION PUMP

n11 I
r \ | j i

Adiuslmed (Cont'd)
Marimum sP.€d adjtlgiment
1. Stan !p 6ngin€ and wam I !p unli oolanl l€mp€Etura

indi.alor poinb lo mddl6 ol gaug6.
Connecr rachomerer pi.kup ro No l luelinjectonl!be.
Feter to the irstructions on taohoneter.
D€prcss accoloalor p€dalillly und6r noload and €ad the

Mdlmum englE sped (Under Fl@d):

4. laindielion s owerlhan spocifod maximum efg nesp€€d,
adjusl usins mdmum sp6d adjuslins scr€w

5. AfGr adtustr€nl,lighten lock nut secuEly and pllg li wiih

Adju8lment ol cold srad devie (am)
1, Contimihatlheintemedialel€vef isadiusl€d.sd66cribed

-nder "Adjusrnonr ol 6ld sEr d€v e llinr ql ' r ' Teslrg

2. Bolal. lhe mld slart d€vice lever @ counlerclockwise (pull
lowad X) and make surc the evd conlacts lh6 slopper on
lhe oold $an dovics slopp6r plale O.

3. Adjusl adjushonl *@w O untilthe engine rpn is wirh n

E glre .pm: 1,ru + lm rFrn
4. Secu€ sccw @ with nul @.

Tlght nhE ioqE: 2 - 3 N.m (02 - 03 tgfi, i,4 - 22

1. Wam up 6.gin6 u.lilnoma opeEting tenpeatu€.
2. Atiach iachomeler a.d adjusr touchspeed using adiusting

Touch .F€d: 1300 Am

3.
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INJECTION PUMP
Adjustment (Cont d)
F.IC.O. €djusbne (Arc mo<l€16)
L secure th€ backer ot ihe F.|.C.D. O, wilh fixins borls O,

elhalth. dea6nce belween the F.|.C.D.l6v€. O andth€
inl.modiale lever O is 1 mm.

Tlghrenhg torqE:
5 - 7 N.m (05 - 07 kg{, 3.6 - 5l tub)

2. Wam up anqine undl nomd opo€ling l€mpebtuE.
swftch on l'/C and adjusl idtins sp.€d, with adjustmenr
.c€w @, unii engin€ tpm k wllhin .peclli€ilons.

Englm rprn: 3$*5o Dn

Potentiom6r adlu*nem
,djusl poieniom6t6/s nstal ation pGltion unlit lhe outDd von-
aqe is within specili@lions.
R.Gr ro S,D.s. lor 3p€cn d output 6h!g€.
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INJECTION NOzZLE

or €9 & lhrt no dusr .rt F ilE nd-

Bemoval and lnstallalion
1. R€mov6lu€l ntoclon lube a.d spit tube.
2. F€move inlecton nozz e assembly
Al$ tmde @.heB lrcm nozre end,
3. Insrall injerion noz e in ihe everce oder ot

Inj.crion nozle io englre:

" {6.0 . 7.o ts-m, 43 - 51 fi.tb)
hiecrion n@le lo llber

" (22 - 2,5 kg{, 15 - rs n-|b)

" (4.0 - 5.o kgn, 29 - 35 itnb)
4 alw.F ds rhe nozlle hole,
b. Arw.y. ue lw Injelion n@1. s$k€r.
c. lloto tnal .mall Eshd should be iGt lled

d. Bled alr lrcm hcl systen,

Dlsassembly
1. Loosen nozzle nutwh leprcventng nozzleropiom tuning.

2. Ardnge oldisasienb6d pa.s ln lhe o de' saosl atl€tt.

I

LI
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INJECNON NOZLE

lnso€c{ion
Thobughly clean all dlsassembled pans wlh lresh ke@*ne or

. ll nozzlB n€€dl€ is damag.d or lused, rgpl€co nozl€
4sembly wirh a new one.

. ll end ot nozle nedle is @i2ed or er@ssively dlscolored,
€Dlace nozl€ ass€mblv.

. Check nozle body and disiancB d€6 lor pbp6r contacl.
ll €xcessivBly woh or dam.ged, rcdae nozl€ ass€mbly

. Check noz2le spring toi ex@sslee wear or damage. r
€xcossiv6ly won or damag€d, r.pla@ it wifr a n€w sping.

Cleaning

1.

Do .d loFh lh. .ozde n.dng srlE rlth ydr trngd.
To wh $. no!r6, uo a soorr.n dck sd b|a bru3h

Benove any calbon lrom 6n€nor ol nozzla body (6x.6pt
wEppingsngl€ ponion) by u6inq Tool.

2 Clean oilsunp ol no2zle body !s'ng Tool.

3- Cl€an nozla s€al by u.inoTool,
Tak elti p@udon. stM p..ldmlng thb job, dE n@|€
.lfrclscy lbpen& g€rly d a good no{d6 sr

EF & EC€81'



INJECTION NOZLE
Cleaning (Colx'd)
4. Cl@n sp€y hole of nozzlo body by using Tool.
fo pewn sphy hols itqn @iilng, d{aF clean lt by .lartng
wiih inftr sld. dd rcdiing lMd3 th. oubide.

5 D€cadonare nozzle.eedle tp by usrng T@1.

(1 ) Plll nedle aboul haLfway oul f@m body and lh6n Elease

(2) Noodlo should sink inro body v€ry 6moothly tom just iis

(3) Fep€al lhis lesi and 6lale needle slighny each lim6.
li Fd. l.||3 ro 3hk moorht fin any p..trbn, EdG both
n6db ed bodv s . lnll.

Assembly
Assombly in lh. €@rs order ot disassenby, obsoMng rh.

I n@b body b not In.lrll.d properly, Tool @nno( b6 dtrFEd
.nd noda body m.y he dam.ged,

tlotd* lo .ozde nut

" (&o - 10.0 kg-m, 53 - 72 lt-lb)
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INJECTION NOZZLE

Tesl and Adiunmenl

wten clng node tester, be @r€t!t noi to dtow dt€Bt tu€l
lpbyed lrofi n@b ro 6lnEr your h.nd. or body, od mal.c
sE your €y€3 rE p.opery pdecled wnh qoggl6,

NJECNON PFESSURE TEST
1. Inslall nozzle lo injection nozzlBlesld 5.d bl6ed an lrom

2. Plmp ihe lesier handle slowly (onc€ p* se@nd) and
waEn oe piessurc qa!s6.

3. Fead ihe p@ssure sausBwh€n rh€ injecllon pressucjlsl

hili.l ini6ction pt€5!e:

12C59 - 13?39 kP5 (1225 - l3:t,4 bar. 125 - i35
ksbrnl 1,7t3 - 1,92O psl)

13,239 - 14,024 kPa 032.4 - 140, hd, 135 - 143
kg/m", I,Co.2,033 p6i)

Atwarys chek Initi.l lnjecrlon pllgF u6lng a tu |Ete

a. To adjust injeclion p€ssur€, change adjustins shims.
.. Inc|@lnq 116 lhickE or .dlBtlng .hlns ircE.s hi

tal lnlrclion pEsue. D.c@.1n9 michs rqtuG tnl al

b. A 3hh rhblfts or 0.04 nm (00016 in) @nEponds
6p9rorinEr€ly to r dltleEG ot 471 kPa {471 bar, 43
kg/cnz,63 p6l) In hldal ini6crion p.€sue.

Rd€r ro s.D.s. id adiumng shin.
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INJECTION NOZZLE

Lllt ti lI lllLrElr qvf
a,a

Fr?FF

ILil

Tesl and Adiuslment (Cont'd)
LEAKAGE TEST
1. Maintain rhe D€ssuF at abolt 931 io 1.961 kPa (9.6 lo

1S.6 bar, 10 to 20 kor'cn2, 142 to 234 psi) b€toi tnilial

2. Ch6ok tha1lho.e ie.o leakaga tom lhe no22le lip or around

3. li lh€€ is l.akage, clean, ovehaulor Bpla@ nozle.

SPFAY PATTERN TEST
1 . Punp lhe l€std handl€ on@ per s@nd.
2. Check rh€ spray pallen.

3. ll th. sp€y panem is not cor€cr, ct.an of @pta@ noz2te.
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FUEL SYSTEM CHECK

Primlng Pump Check
8610€ dreldng pdming punp, nake 3ue lhat tuel fller is

1. Disonnectlu6l nl€t hos6.
Ple. $-'bbL @ liB b€@rh h@ sd.
2. Pump pr ming pump and check lhal (he luel ovedlows tom

lhe hose end. ll not, repla@ pining p!mp.

Fuel Cut Solenoid Valve
1 . Di$onneot tuel cul solsnoid valv. ham€ss conn*lof and

Ch*k fu. cut.olanoid valva lor.ircuil corninuity.
Femov. luel cut soe.od valve and check that pllngef
moves smoolhly andihalspring is nomal.

Cold Stari Derric!
R.er lo F*r ldb 3!ed adlu.rn nt (Pag. EFeEc-373)

-_ r: - EEor
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FUEL FILTER

Fuol r€turn control system
. Mo&le lor EurcF .nd cold aF.. indFFL ltF tuel

r.lum @n!d 6yatern.

Fuel Relun ConlrclSyslen (F.F.C.S.) p@venls c osgins or lh6
luel lile' by cncLlaliag ovedlowrJ. wsn€d by lh€ l-e ini€c.
lion purp w's1arb.1t l€rp€Blu € is low The llcr v. v€ i.
lho syslBm prBv6nls lrapp6d an lrcm circllalinq lhough lhe
lu€l lin6 and lh6 ch€ck valve prev€ nt' Eve 6e llow ol lu€l tom

When lhe luel iemperailre is above 30'c (a6'F), a bimBla
valve aclivalos to slop tu€ circulalion.

EF & EC-385



CBANKCASE VEiMLATION SYSTEM

Venlilation Ho6e
1. Chec* hosos and ho.e connedions for l€ak€-
2. D'sn.ed alhos6s ano d@n wilh€mp€E.ed an Iany -

hose€nnol b€ k6.d ol obslruclDns. f;lac€.
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OUICK.GLOW SYSIEM E

Wiring Diagram - With E.G.R. systom

a@
LA|a

ffi46::r
r9g

0

o

t!-

.:

:

E
@

lE)e,
@q"

lse

J,ir €==OE:g

(0 t;r,;,$ffif ![
@_

00@o

'tl l" "ld ----r -
{9 {5 o R\l;
*  s  " ; ' r  lJ l1
- i6  - .3 r ie B _-------t-t

1.,'..- ' .. .- : i !
t i l  !  :E! t  ^

0B I ri-lL ui
I L:- n:! 36

r;\ | D Lr .e:re l

, e, tdll$ c
t  - ; ; ;  _ ' { "€ !F ' ;

t

.:,::$.s:!;:i"&: !,i:::

p

;

E

&
E

H

&
F
Ed

is?
: l

QEqI
l r  l

&i'a
' ; 3 !

1;l
l : l

OE 6E
l!l

EF & EC^387



OUICK-GLOW SYSTEM
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Schemetlc - With E.G.R. system
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OUICK€LOW SYSTEM E
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OUICKGLOW SYSTEiI
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OUICK€LOW SYSTEM

Description
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Wh€nlhsig.irion k6y i6 ns€nedtntothe key cyti.d6r, th6.on-
trcl lnit luhs on lhe elay and 'high levol" 6ler c curcnt llo$
lhrcuqh lh€ Alow pluqs and heats $€m up quickly. When the
ign lion 6wilch is tlmed o., th€ onrrclunl luhs on the indie-
lor. Atler T1 seconds have pssd lrom k€y in, the codot unit
ions oll lh6 indi€tor. whil€ chnklng, the €lay rcma n5 on.
Th€ rc ay aulomalica ly tums olt an€r T. s€6nd. hav€ p4sed
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OUICKGLOW SYSTEM
Trouble Diagnosis

. Belo€ .h€cking qlick-glow system, check engn6
@ndilion, luel ing€dients and luel lnt€clion sy6t€m.

. BoloG checking component pans, chek baliery co.dition,
tlse and lusible link.

. Whe. checkinq @mponenl pans, ch€ck rher crst€d haF
ne$6 and connedoA at lhe sam€ rm€.

. Setore rcplacing quick g ow @nlrc unl ch6ck al other

Pgrts Location

\-
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OUICK€LOW SYSTEM

Comoonent Parts Baslc Ch€ck
ENNFE SYSTEM CHECK
ser vortmeier bellleen grow plug and engine body.

. Read voLiag6 when ieniton ksy is i.sd€d into ignilion

Ern6ry v!{agp ior abolt 3 6n.rs

2. ouick-glow (Pre-slow) syslem
1) Iuh ignihon swtch 'ON 3 or mor6 sconds ai1* k€y-in.

Adbry v!t!g. for .hqit 2lf snd8' c@|am r.mp.r.ruF b low $.n 6{rc (i4cn' R.p.6dnq lgdnon i6y oN"sd oFF'nly
chlngE th. tim,

n
^f

{rjllT *"

s- Ouick-slow (c€nkind .ysr€m
1) Oisconnecl "9 lemlnal lor sianef moior lo prev€nl 6nain6

2) F€d vollage when igniroi k6y is rum€d to "STABT .

Balt ry hltag.', For .bod m snd. aner Ermhg lgddm

1) Connecl "S" l€minalto daner motor.
2) Start engine and €ad voltagB.

Barbry rcnag. id 5r mhur€s, Cdrani t6np.€t!b b rtur ihs 6fC (14OF).
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OUICK€LOW SYSTEM
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Componenl Pads Basic Check (Cont'd)
POWER SUPPLY FOF GLOW CONTFOL UNIT
1. Ois@nnecl S"temiia tor $aner molor lo prcverl engine

2. Dis@.n4| glow conl@l un t hah€ss enneclof.
3. ch6ck l6m nal(s) @(Mod6ls wilh E.G.R.: @, @, @ and

@) lor grolnd conlinuily.
condnuhy 3h@rd dj3t (m),

. It N.G., checkgound hane$.

li

4. ch6ck vollage al each leminal accodinq to the lonowing
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. ll N.G-, check @mponenl Dans and then re|at€d h.m€ss
a@odinglo lhe lonowing chan.
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OUICK€LOW SYSTEM
Component Paris Basic Check (Confd)

GLOW FEI.AY
1. Check @lay lor coil .onrinuily.

Cqnh!fty .,hould €ri8t
2. Check relay lor prcp$ op.alion.

GLOW PLUG

2.

3.

Ois@nneol glow coni@l unt h.h€.s onnector
Check @nlinuily b6tw6.. Ablnd and teminal @
co rol unit ham6s conndctor.

confinuit shdld 6xi3r
Remov6 gow plug conn€clinq plale.
Chek 6ach glow plug tor @ inuity_

Contlnualy 3hould oxlsl:
appbrh.tdy 0.65f)

ll N.G., Gp ace glow plug.

5. In$allglow plug conn€cling plata.ecurely,
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OUICK.GLOW SYSTEM E
C,omponent Parta Basic Check (Cont'd)
WATEB TEMPEBATURE SENSOF
Check warer lBmp.€turc sensor rcsistance,

KEY.IN SIVITCH
ch€ck @ntinully belween leminals ot key.i. swilch 6n..ctor

IGNITION KEY ANO ALTEBNATOF

EC€96



E.G.B. SYSTEM
Syatem Dlagram
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Pans Locatlon
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E.G,R, SYSTEM

Sch6malic
Feler to outcK-GLow sYsTEir.

Wiring Diagram
Felef to olJtcK GLow sYsTEM.

De€crlplion

The F G F sysrem is d€srgnod ro contrcr l.e .omation o, NOr
emission by €circulalng the exhaust gas into th6 i.taka man-
ilod psege through lhe E.c.B. onrrot valve.

The enqne load signal is dot€ci€o wirh lhe pol6ntion€r€r
insr.ned o. lhe '!el ijecrion p-mp cori@l laer. Tre e.g'ne
€eoluiion s€nsof lo€ted on the oil pump cov* pod!@s the

Th€ E.G.R. contol valve is aclivar€d by lh€ vacuuh, g.n.€t€d
by rh€ vacuum pump. E.G.R. @nrrclslenold vatves aG us6d
lo conv€rl lhe elecl @l signal fbm rha contrcl devicg inlo a -

The E,G,B. syst6m is d€acrivated when ihe wal6r lempeaturc
is low. The w.t€r lempehlue sensor is oJ lh€ th6mi6tor type
lhat d6l€cls lh€ r€mDeElure ai th€ qlind€r head.
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E.G.R. SYSTEM

Inspeclion
ENNFE SYSTEM
1. C h€ck lhe vacuum hoses Io r llatting damaqe snd m prop6r

2. w.m up €ngine s!fiici€nlly lwatertenperatu.6 ovor 60oc

3. Placa yow tinger on E.G.B. co.l@l valve diaphEAm i..ide
lh€ houshg lo e.sJre lhsl lhe vav€ fLncro-s while acng

Take @E not lo ld your fingE q€r eugh betweei dla
PftElm and E.G.R,onlrol vdE body,
Mek &E ih.l all hffi conn6io6 .6 drFcted

E5
@NIROL UNIT OUTPUT SIGNAL
1. Chek vollage between conlol unir reminals O, @ and

vo6F ormdre lirh'hn* o @

E.G.8. CONIAOL VALVE
1. Slpplylhe E.G.B. @nlrolvalv€ with vacuud using a handy

2. Pla€ a linger on the valv6 diaphraqm, and mak€ surc lhat
lhe diaphEgm litls up and down in €6ponse b lh€ vacuum

. Do nol {pply lh. v.lv. with an q6slvely high wum.

ITIFOTTLE CHAMBEF CONTBOL
EnsuE lhar rhbrile chamber conrrcl
slopper wh€. a vacuum p.€ssu6 ol
(-133mbar, 100 mmHs. -3.9r inHg)
handy pump to the vacuum pon.

valv€ i. held (clced) al
approximaiely 13.3 kPa
ls appliedlrcm a vacuum
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E.G.R. SYSTEM E
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Inspection (conr'd)
EG.F. CONTBOL SOLENOIO VALVES
Check lh6 solenoid valves lor nomal oporalion, allef disoo._
necling lhe onnetor and a I th
Supply $e solenod vrlv.s wilh bcttery wllaqe, end ch6.k
whonrer lhe@ 6 @nlmurtv belu€on Dois A, B and C.

POTENNOMEIEF
1 . D sconn€cr oolelnlometer @nne.tor and @nn€ct ohmm6'

2. Mak6 .ur€ thal lhe rcsidanoe changes wh€n th6 conrrol
l€v€r opening angl€ ol the luelinjeclion pump s chang€d.

ENGINE REVOLUNON SENSOR
1. Whi e idling .ng ne, check AC voftaqe acrcss lem nal6 @

and 6).
EnglF ldllng: appbx. o8v

Ch€c1 ll-ar AC vo rag6 'nc€a.e6 wl'e. €rqin6 speed is

2. ll vohagB s nor withi. speciti€tlons, @ndlct a @nlinuily

Appd. 5 ko {@ndnuiry eblilh€O

4 puls3tl .nlitu doluton

IITATEF TEMPEFATUFE SENSOF
. Check rsislan@ ol wal€r lempedurc sener.
R.fer ro oulcKclow sYsTElr.
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E.G.B. SYSTEM

System Vacuum CirEuil
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SERVICE DATA ANO SPECIFICAI]ONS (s.D.S.}

GENEFAL SPECIFCANONS
Iniection Pump

U$ or adjuslnl€nl value
wfin insblling inl€cdon

INSPECTION ANO AI}IUSTMENT

lNiallarion ol Inlectk n pump

EF & EC.402



SERVICE DATA AND SPECIFICATIONS (s.D.S.}
Inj€ction Pump (Cont d)

ffi#
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SERVICE DATA AND SPECIFICATIONSs.D.s.
Inieclion Pump (contd)

Engina model: LD2oll

3:.199!!-

l9!:11,9 gllllc
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SERVICE DATA AND SPECIFICATIONS 6.D.S.' @

.-Dashpor adiusarent
O h$na bbc l  q . -g€  (16€16r  gaug€)o l  lh ick -ess3.3  005hh(0  1496 |00020 'n l  ' . r reqapb€hr . .n

lhe dlhq 6iopp€r boli O .nd rh€ blach.i O
O wlr rre corl'oll€v€r posiiioned.i oescnb€d €bove, €ojusr lhe dashpol ad,usrng *?h O so rha'

rhe d€shpol cdFslro sccs ano Fe pu$ ard O .rc n cont 4. sec-6 lh€ scrcw O ui^g lhe 'ul

O, |I=5 -7 N m (0.5-0.7 ks'm, 3.6 - s.1 lt.lb)]

l) The .dluding ffi.|d rh. pEhEd must tl'@ logE0E sn@rhly,
a Cotfim lhd nE Enrrol l€w Etums lo ilE idling po6ilrd.

Injectlon Pump (Cont'd)

9'3 a 0'05 Fn lo @@ r 0 @,0 h)
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SERVICE DATA AND SPECIFICATIONS G.D.S.)
Inieclion Pump (Confd)
FUEL @NTFOL LEVEF ANGLE
Check lhe orolrusions ot adiuslme.i screws to delemi.e il the
conlrol lever is sel al ihe corcct angl€ lor idle and mdimum

ffi-].K "e

ffi.€'u

M-n

W
tl*-
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SEBVICE DATA AND SPECIFICATIONS TS.D.S.)
Inieclion Pump (Confd)

Pobr ionPrer adiustner' ' 
unoer ttre lottow ng conoillons. adjusl the poientomele/s insiallarion pcilion so thal lhe oulpul vo tag6
eolals lhe soeciried value.

Ir.p vonaos rovt
1. Al a pump speed ol 14.3 - 16.3 m(0.50lo 0.57 mp U ozll,000 st, adiusl lh€ dummy & thai it is

against lhe @nftllev€f, and lhon seurc il usng th€ locknul.
2. Thon, adiusl lh6 polBntiomaler so lh.t rhe output is 6.29 - 6.35 V.
3. Aft.f m.kinq adiush€nt, remove lhe dumdy boli and @nlnm fial lh6 polenliomeref ourpur voltage

is as sp€cif.d abov€ when lhe conibl ever is in the ide posilion.
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SERVICE DATA AND SPECIFICATIONS {S.D.S..

TIGTIIENING 1OFOUE
Inlectlon Pump (Cont d)

Injection Nozle
INSPECNON AND AD.'USIMEM
Injectlon no2rle a$€mbly

ui r kP! (ba( ks?cn., F )

lnbt 1.42. (321 1to2,

TIGHTENING TORQUE
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